Some organotin(IV) and tin(II) complexes of composition RaSn[R'COC:CON(C6HsCH3] (where R
Introduction
Although the chemistry of organotin(IV) complexes with various organic ligandsl'3 has experienced a very large growth, the literature cited on the corresponding tin (II) 4, 5 complexes is less abundant. The tin complexes have received significant attention mainly due to their structural 6"8 and stereochemical 91 considerations as well as due to their potential biological applications. A number of reports have been cited in the literature concerning the biological activities of organotin(IV) complexes of amino acids 11, carboxylic 12 13 acids and oxinates
Organotin complexes also exhibit antitumor 4"6, fungicidal 7, 8 and insecticidal 9,2 activities. The present paper focuses attention on the structure-activity relationship of organotin(IV) and tin (II) complexes of sterically demanding heterocyclic (-diketones with the larvae of Aedes aegypti (liston) which is an important mosquito species and is responsible for the transmission of dengue fever in man in the tropical and subtropical world, including India.
Materials and Methods
The organotin(IV) and tin(II) complexes of compositions R3Sn[R'COC:CON(C6H_5CH3] where R--C4H9, R' p-C1C6H4 (compound I); R C4H9, R '= C6H 5 (compound II); R C4H9, R '= CH 3 (compound III); R C6H5, R' p-CIC6H4 (compound IV); R C6H5, R '= C6H5 ( The toxicity of these complexes was assessed against Aedes aegypti larvae (liston). For this purpose, filter paper strips containing eggs of this mosquito were obtained from the vector control research centre Pondicherry, India. They were moistened with water and the newly emerged larvae were transferred to rearing trays supplied with an adequate quantity of yeast powder. The colony was maintained in mosquito cages at a temperature of 28+_1 C and relative humidity 80-85%.
The adults were fed on water soaked resins and 10% glucose solution soaked in cotton pads. The females were offered back and belly shaved rabbits for blood meals during alternate days. Ovipositional bowls containing water and lined with blotting paper strips were kept daily in mosquito cages for collection of eggs. They were removed each morning and kept for larval emergence. Light was provided to the colony by two 60 watt fluorescent tubes and a 60 watt bulb with a photoperiodicity of 10-10.5 hours of darkness, l-1.5 hours of dawn, .75 hours of light and 1-1.25 hours of darkness.
The Aedes larvae were kept in beakers in the laboratory for experimentation and for each ppm concentration l0 larvae were put in each beaker. Replicates and controls were run simultaneously.
The compounds were dissolved in acetone and ppm solutions were prepared. The larvae were exposed to 10,20,30 to 150 ppm concentrate solutions for 24 hours. The mortality was counted in each beaker. The data was subjected to statistical tests and the toxicity of the complex was assessed by log probit method22.
Vol. 6 , No. 3, 1999 Toxicity of Certain Penta-Coordinated Organotin(IV)and Tetra-Coordinated Tin(II) Complexes of Hetero-Cyclic fl-Diketones While discussing structure-activity relationships of the tin complexes, the following factors were taken into consideration ( Fig. 1) These complexes possess a five coordinate tin centre as inferred from l9Sn NMR spectral studies 6 of complexes and III. In these complexes, three butyl groups are attached to the central tin atom. The most plausible explanation for the activity of these complexes I, II and III may be the presence of organotin moiety, (C4H9)3Sn. This moiety is considered to be an important contributor to activity. Further, among the tributyl tin complexes, some substitutions were carried out on the ligand. Compound was more active than II and III. Compound possesses a chlorine atom (R'-p-CIC6H4) whereas compound II (R' C6H5) and compound III (R' CH3) do not possess chlorine atoms. It is evident from this observation that the presence of a chlorine atom plays some role in the toxicity of the compounds2. Compounds containing aryl groups are usually less toxic than corresponding ones with lower alkyl groups (i.e. C1 -C4). In order to study this general toxicological trend, complexes IV and V were prepared and studied. These complexes were found to be less active than compounds I, II and III. This observation is consistent with the general trend. In these complexes, three phenyl groups are bonded to the tin atom. They are, however, structurally similar to tributyl tin complexes in having a five coordinated tin centre.
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Further, complex IV is more active than V. The only difference between these two complexes is the presence of chlorine in the former on the ligand moiety.
Complex VI (Fig.2) was the least active. This complex does not possess any organic group (R) on the central tin atom. This observation clearly reveals that the presence of organic groups on the tin atom is an important factor which imparts enhanced activity to the organotin complex.
In the tin(II) complex, the central tin atom is surrounded by four oxygen atoms. The noteworthy feature of this complex is of course the presence of a lone pair of electrons on the central tin atom. Although this complex may exist in trigonal bipyramidal or square pyramidal geometry. The spectral evidences are not conclusive 4 as regards the existence of these geometrical forms. However, crystallographic study of the analogous tin complex, bis(4-acetyl-2,4-dihydro-5-methyl-2-phenyl-3H-pyrazol-3-onato)tin(II) reveals that it possesses a distorted trigonal bipyramidal geometry at tin with the lone pain of electrons occupying an equatorial site23.
On the basis of the above discussion, it may be inferred that the organotin(IV) complexes are more active than a tin(II) complex derived from the same organic ligands. Tributyl groups attached to the central tin atom contribute more to activity than triphenyl groups. Complexes having a chlorine atom on the ligand moiety have a slightly enhanced activity over complexes lacking such atom. The tin complex in the divalent state possesses a lone pair of electrons and was the least active. However, the general implications of a lone pair on the biological activity of such complexes need further detailed study.
